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Introduction and Rationale 
The sensation resulting from the stimulation of the organs of 
hearing by vibrations transmitted through the air can be defined as 
sound. The sensation of sound can produce a wide range of emotional 
responses from pleasure to irritability. The most common sounds are 
made up of a mixture of many frequencies and intensities. Some 
mixtures can produce music while others may produce combinations 
used in speech communication. "Sounds from which no information or 
pleasure is derived are categorized as undesirable, without value, 
and are defined as noise" (Dickerson, 1970). 
Ever since the Industrial Revolution and the development of 
complex machinery, the level of noise has been steadily increasing. 
Not until recently has noise, as a form of pollution, attracted atten-
tion. While noise was once thought of as a by-product unique to 
industry, it now saturates our cities to an alarming degree. The 
loudness of noise in some cities has more than doubled in the past two 
decades. Some communities report noise levels comparable to those 
found in industry (ABC News, 1973). It is estimated that the 
intensity of noise is increasing by an average of one decibel (dB) 
per year (Welch, 1970). 
The increasing levels of noise in our environment are not just a 
nuisance. Noise is affecting large numbers of people both physically 
and psychologically. Welch (1970) reports that, "50 percent of the 
machines used in heavy industry may produce levels which are potentially 
damaging to a worker's hearing sensitivity. As many as 17 million 
Americans are exposed to the harmful effects of excessive noise in 
their daily work environment." The objective of this study is to deter-
mine the effects of ~tgh intensity noise on blood pressure and heart 
rate in normal hearing adults. 
The increase in industrial noise and a greater appreciation of 
deafness in general during the recent years have focused attention on 
industrial deafness, which is the loss of hearing ~esulting from expo-
sure to loud noise. Hearing loss caused by exposure to intense noise 
may be termed acoustic trauma, and such a loss may be either conductive 
or perceptive or a combination of both (Sataloff, 1957). 
Acoustic trauma of the conductive type is usually the result of a 
loud explosion that ruptures the eardrum. It is also possible for the 
ossicular chain to become dislodged. The inner ear is not frequently 
damaged from this type of noise exposure because both the eardrum 
and the ossicular chain will often collapse and protect the inner ear. 
The perceptive or sensorineural type of acoustic trauma usually 
results from prolonged exposure to intense noise, such as is present 
in industry. The damage occurs in the inner ear affecting the outer 
layer of hair cells near the basilar end of the cochlea. The degree 
of hearing loss depends on numerous factors: the intensity and 
frequency characteristics of the noise, its suddenness, intermittency 
or continuous character, the duration of exposure, and the person's 
own susceptibility to noise. 
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Handicapping Effects of Deafness 
The consequences of hearing loss are being recognized today as a 
.threat to the well-being of our entire population. Psychological 
effects of noise on the individual's personality resulting from the com-
munication problems -imposed by such a handicap are a serious concern. 
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To understand the basis for the personality changes and communication 
handicaps which hearing loss may produce, it is necessary to first 
understand the relationship between hearing and speech. Speech may be 
divided into two types of sounds: vowels and consonants. Vowels fall 
predominantly into the frequencies below 1,500 Hertz (Hz). Vowels give 
power to speech and indicate someone is speaking, but give little 
information as to what is being saidc Consonants fall into the fre-
q~encies generally above 1,500 Hz which give meaning to speech. 
An individual with a hearing loss in the low frequencies will 
indicate that he cannot hear vowel sounds and has difficulty hearing 
w4ispered or soft voices. If speech is made louder, the person usually 
hears it and understands it clearly. His principal problem is one of 
loudness or amplification, not discrimination. A high frequency hearing 
loss will often result in difficulty of hearing and discriminating 
consonants. Speaking louder will often be more annoying to such an 
individual since it will increase the consonant's audibility only 
slightly, whereas the loudness of the vowels will be increased to a 
disturbing degree. The problem here then is not hearing speech but 
understanding speech. 
Sataloff (1957) states that the manner in which people react to 
hearing losses vary. Some try to minimize or hide their defect by 
making strenuous listening efforts or guessing. Such efforts often 
cause embarrassment, create fatigue, and may lead to nervousness, 
.irritability, and instability. Some people withdraw and lose interest 
in many things around them. Avoidance of social contacts and self-
preoccupation are alse- common reactions which make the handicap more 
apparent. In this manner, the life of a family may completely change 
and the economic future of such a family may also suffer. 
Effects of Noise Apart from Deafness 
Apart from the question of deafness, there is also a concern as 
to whether exposure to noise may have some other detrimental effects 
on the. general well-being of individuals. · 
Kryter (1950) indicates that there is no doubt that unwanted sound 
or noise can under certain conditions affect our behavior. One has 
only to recall the dripping of a faucet _when trying to fall asleep on 
a quiet night to realize how much noise can bother us. Certainly the 
effects of a noise indicating the presence of danger affects our 
be!J.avior. 
Beranek (1966) and Welch (1970) reported that noise can produce 
emotional disturbances of annoyance, irritability, loss of attention 
and other conscious factors which are disturbing. Whether we are 
aware of the noise or not, it is still capable of affecting our auto-
nomic .nervous system. This can produce complicated effects on the 
cardiovascular system and other interrelated physiological systems of 
the body. Welch (1970) further states: 
The weight of evidence available at this time is that the 
body does not adapt to long term residence in different stimulus 
environments by maintaining or returning to, predetennined and 
characteristic 'normal' levels of peripheral physiological 
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function. Rather it responds in a sensitive and continuous manner 
to its stimulus environment, and different basal levels of 
function are established and maintained according to the dic-
tates of the prevailing Level of Environmental Stimulation. 
Peterson (1972) indicates that the effects of noise can be classi-
fied into the following categories: (1) psychological, (2) efficiency 
and performance, and (3) physiological. 
Psychological. The psychological effects of noise deal principally 
with annoyance. Intense noise can be annoying, but annoyance is a 
difficult concept to standardize and do~s not exclusively depend upon 
the loudness of the noise. The major difficulty rests in the fact 
that the listener's attitude is of prime importance. Annoyance depends 
primarily on the particular listener and the particular situation in 
which he finds himself. Studies further concluded (Peterson, 1972) 
that the most important single factor in determining annoyance to noise 
is the intensity of the sound and that sufficient intensity can make 
any sound annoying and extremely loud sounds will produce pain. In 
general, annoyance also increases as a function of pitch. 
Efficiency and Performance. Careful analysis reveals no justi-
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fication that intense noise produces poor performance, lack of efficiency, 
rapid labor turnover, or absenteeism (Sataloff, 1957). Still, it is 
difficult to dissociate the annoying effects of noise from its effect on 
performance and efficiency. Subjects have expressed a preference for a 
quiet over a noisy area and report that feelings of greater fatigue and 
irritability are present after being exposed to noise. One of the 
factors that makes workers feel fatigued and irritable after a day's 
work in a noisy area is that it is necessary for them to ra.ise their 
voices in order to converse in such areas. Speaking loudly for long 
periods of time is a physical strain on the larynx and muscles of 
vocalization and contributes to irritability (Sataloff, 1957). 
Broadbent (1958) found that the effects of noise on work output 
depend greatly on the type of work. He reports that a long term job 
requiring constant. vi&ilance is especially susceptible to poor output 
in the presence of noise. Broadbent further found that noise is more 
likely to cause a higher rate of e~rors and accidents than actual 
reduction in total output. Results of other findings reveal that 
attention wanders from work more readily as noise levels increase 
(Peterson, 1972). 
Noise, therefore, influences work output in many ways; it can 
intertere with communication and it can cause a decrease in the quality 
of work when background levels equal or exceed 90 decibels on the "A" 
scale (dBA)(Sataloff, 1957). In an effort to control the rising level 
of noise and to protect the large number of people who are exposed to 
such loud intensities, some states have their own noise regulations. 
Federal standards under the Occupational Safety and Health Act (OSHA) 
are also in effect. Paragraph (a) of the OSHA guidelines states: 
Protection against the effects of noise exposure shall be 
provid8d when the sound level exceeds those shown on Table I of 
this section when measured on the 'A' scale of a standard sound 
level meter at a slow response ••• (OSHA, 1972). 
The permissible levels for such industrial·noise exposure are presented 
in Appendix A. 
The decibel may be defined as a unit of measurement used to express 
logarithmic ratios of intensity (Delk, 1973). A sound level meter is 
a measuring instrument used to determine the sound intensity. The 
"A" scale on this instrument reacts in much the same r.;;ay as the human 
ear responds to noise by attenuating the lower frequencies about 5 dB 
6 
per octave from 1,000 Hz down to 250 Hz. References to the "A" scale 
are commonly noted. as dBA. 
Physiological. .Numerous researchers (Lehman and Tamm, 1956; 
Sataloff, 1957; Jansen, 1962; Arguelles> 1967; Dickerson, 1970; Rosen, 
1970; Jensen and ~a_srnussen, 1970; Buckley and Srnook1er, 1970; Glorig, 
1971), have tried to evaluate the physiological effects of noise. The 
results of these studies are often in conflicto 
Kryter (1970) notes that our bodies are in a delicate state of 
equilibrium which can be disturbed in many ways. Ordinarily, there are 
built-in systems which tend to preserve this internal autonomic 
equilibrium. It now appears that noise is a factor which can produce 
disturbances in various physiological activities of the human body. 
Sataloff (1957) reported that no evidence exists wnich indicates 
that noise below 120 dB significantly affects blood pressure, pulse 
rate, visual acuity, or the electrocardiograph. Intense low frequency 
sounds, however, are picked up by certain receptors in the body and 
can be felt as well as heard. He further notes that this can also 
affect muscles in our arms and legs which may slightly reduce our 
ability to perform certain types of manipulation, as well as produce 
unpleasant sensations. Sataloff also indicates that when sounds become 
very intense (150 dB and above), they may produce a feeling of heat over 
parts of the b.ody, particularly below the collar, cuffs and around the 
belt area. A tickling sensation may also be present in the ears, nose 
and throat due to the total skull vibration at these intensities. 
Similar sensations in the chest may occasionally produce pain, nausea, 
and vomiting in some individuals. 
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Glorig (1971) concluded that vascular changes, cardiac arrhythmia, 
and metabolic and _endocrine changes in workers exposed to industrial 
noise did not differ fro~ the population in general. It should be 
realized, however, that Glorig, in trying to overcome changes that might 
be due to the agin& .. Nocess, eliminated older workers whose exposure 
to industrial noise was of greater duration. Dickerson (1970) found 
that noise can cause the body to activate its defense system, the 
autonomic nervous system, which controls many critical body processes 
(i.e., heart output, hormone control, digestion). 
Rosen (1970) reports that loss of hearing is by no means the only 
ill effect of noise. Loud sounds cause blood vessels to constrict, 
the skin to pale, muscles to tense and adrenal hormones to be suddenly 
injected into the blood stream. Rosen further points out that millions 
of city dwellers with heart disease, high blood pressure, and emotional 
illnesses need protection from the additional stress of noise. He 
adds that ears cannot shut out noise the way eyelids shut out light. 
Arguelles (1967) reports hypertensive and psychotic patients were shown 
to have endocrine disturbances (hormonal secretions), blood pressure 
increases, and general stress when exposed to a thirty minute tone of 
2,000 Hz at 90 dB. Lehman and Tamm (1956) and Jansen (1962) support 
Arguelles' findings and further found that such vaso-constriction of 
blood vessels persisted to the same degree regardless of how long the 
listener had been "accustomed" to such noise. Buckley and Smookler 
(1970) found that hypertension and rise in blood pressure was consis-
tently induced by noise stress in rats. These findings were confirmed 
by Jensen and Rasmussen (1970) who concluded that mice were more 
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susceptible to infection when under stress due to intense noise than when 
in a quiet environment. 
Rosen (1962) studied the hearing of an isolated primitive tribe in 
Southeast Sudan who live in a low noise environment. High blood 
pressure and coronary- heart disease are unknown in this population. 
They live longer and have unusually good hearing with aging. Rosen 
concluded that exposure to wide band noise at 90 d~ or more, once or 
occasionally, will not damage hearing; however, when an individual ~s 
exposed to such noise for many years, cochlear damage and hearing loss 
will result. Individuals having disorders such as atherosclerosis or 
coronary heart disease will find exposure harmful. Finally, Rosen 
reporte~ that in some individuals less intense noise for shorter 
intervals will have detrimental systemic effects. 
Statement of the Problem 
Noise abatement regulations have been loosely interpreted, if not 
ignored, by many indu;tries. Community noise regulations are difficult 
to enforce and are non-existent in most areas. The general population 
is being exposed to more noise each year with little or no attention 
paid to this public health hazard. 
It has now been concluded that noise causes stress in animals 
including man and that such stress leads to various alterations of the 
body's physiology. Since noise is increas~ng at an alarming rate, more 
data concerning the effects of noise on man would be of benefit to the 
overall health of our general population. 
The purposes of this study are: (1) to determine the effects of 
high intensity (100 dBA) white noise on blood pressure and heart rate, 
and (2) to investigate the effects of loud music (100 dBA) on blood 
pressure and heart rate. White noise as used in this study is defined 
as, "noise in which the spectrum of sound is continuous with equal 
intensity per cycle of bandwidth," (Davis and Silverman, 1970). 
An attempt was made to answer the following questions: 
1. Is human blood pressure significantly affected by exposure to 
100 dBA of white noise? 
2. Is human heart rate significantly affected by exposure to 
100 dBA of white no_ise? 
3. Is human blood pressure significantly affected by exposure to 
music at 100 dBA? 
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4. Is human heart rate significantly affected by exposure to 




All testing was conducted in the auditory research laboratory at 
Florida Technological University in Orlando, Florida. 
Subjects 
Forty-five individuals selected from a college population of 
undergraduate students were included in this study. Individuals quali-
fied as subjects after being tested and having hearing no poorer than 
25 dBA (International Standards Organization - ISO - 1964) at frequencies 
of 250 to 8,000 Hz inclusive. Subjects have not previously participated 
in any noise experiments. 
Design 
A total of forty-five individuals were divided into three. groups: 
Group I consisted of fifteen subjects who were exposed to high intensity 
white noise; Group II consisted of fifteen subjects who were exposed 
to high intensity music; Group III consisted of the remaining fifteen 
subjects who were exposed to the experimental procedures only. This 
group served as a control group to test the environmental effects of 
the experi~ental procedure. All subjects were randomly assigned to 
their noise treatments through the use of a random numbers table. A 
3 (white noise, music, no noise) x 4 (measurements of dependent 
variables after 1, 5 and 10 minutes of stimulus exposure) design was 
used to assess the effects of noise over time on blood pressure and 
heart rate. 
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. Instrumentat i on 
Rooms. A testing suite (Industrial Acoustics Company Series 1200) 
was used in all audiometric testing employed in this study. The noise 
level of the test room met the standards set down by the American 
Standards Association for such a room to be considered · suitable for 
audiometric testing. At no time during the no noise condition did the 
ambient level exceed 30 dBA. 
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Pure-tones. ·Pure-tone audiometries were performed using a clinical 
and research audiometer (Grayson Stadler Model 1702-A). A matched 
set of earphones (Telephonics TDH-39) using MX 41 AR cushions was used 
for all pure-tone testing. 
Measurements. Measurements of blood pressure and heart rate were 
obtained using a physiograph polygraph model projector Narco Bio 
Systems, Inc. (Type PMP-4B) equipped with a graphic recorder. 
Stimulus Presentation. Presentation of stimulus was performed 
using a reel to reel tape recorder (Sony Model TC-280) at _a speed of 
3~ inches per second (i.p.s.) and channeled through speakers supplied 
as standard sound field equipment with the audiometer. 
Stimulus }faterials 
White noise was recorded from the standard masking generator 
supplied with the audiometer. Fifteen minutes of white noise was 
recorded at the same intensity. A progressive rock album (Wonder, 
1973) was recorded on the same equipment described above. A three-
foot length of leader tape was also spliced at the beginning of each 
reel and between each noise stimulus. 
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Procedure 
A calibration check of all equipment was made prior to each testing 
session. All individuals included in this study were tested audio~ 
metrically and found to have thresholds within the limits set for subject 
inclusion (See Appendix B for audiogram form used). All subjects were 
randomly assigned to the experimental treatments. Instructions were 
read to each subject explaining the procedures to be followed (Appen-
dix C). At least .a three-minute rest period ~as allowed for the _ subject 
prior to actual testing. During this time, the blood pressure cuff 
and the electrodes from the physiograph were a~tached to the subject. 
Pretest measurements of blood pressure and heart rate were recorded to 
establish baselines. Stimulus materials were presented via sound field 
to each individual according to which group he belonged. Sound level 
measurements of stimuli were obtained and calibrated prior to each 
testing session with a B and K sound level meter. The intensity of the 
stimulus for the experimental groups was increased gradually until a 
level ·of 100 dBA was reached. Time exposure to experimental treatments 
started after a level of 100 dBA had been reached. The_ control group 
was exposed to all experimental procedures except for the presentation 
of stimulus. The noise stimulus was present continuously · for twelve 
minutes. During this time, measurements of blood pressure and heart 
rate were recorded after one, five and ten minutes of exposure. Upon 
completion of the entire procedure the subject was thanked and asked 
not to reveal any information concerning the experiment. 
Data Analysis 
A 3 x 4 analysis of variance was used to examine main and inter-
action effects of noise and timed interval measurements. The .05 
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level was selected as the appropriate l evel of significancee Significant 
F ratios were probed with t tests on measurements involving individual 
.mean comparisons. The ~OS level was again selected as the appropriate 
significance level (Winer, 1962). ·All t tests were two tailed since 
no directional hyp.ot[leses were formed. 
Results 
A completely randomized (3 x 4) Factorial Analysis of Variance was 
used in this study to - test main and interaction effects for blood 
.pressure and heart rate; however, examination of the data revealed that 
basal levels varied significantly between types of noise presented. 
This indicated that the significant F ratio may have been caused by 
the initial differences between groups. In order to measur-e the e.ffect 
of noise on blood pressure and heart rate, mean difference scores from 
baseline readings were analyzed. A one-way analysis of variance per-
formed on the difference scores revealed that the type of noise was not 
a significant determinant of Systolic Blood Pressure (SBP), Diastolic 
Blood Pressure (DBP) or Heart Rate (HR) change. These initial group 
differences did not affect the time factor or the interactions since 
the initial differences across noise influenced measurement times equally. 
Significant F ratios for time main effects were obtained for SBP and 
HR. Follow-up tests on main and simple effects are discussed separately 
for the three dependent measures. 
Systolic Blood Pressure 
The results of the analysis of variance of SBP are presented in 
Table I. As mentioned earlier, the significant F ratio (p .05) for 
noise was caused by initial differences ben1een subjects. The interaction 
between noise and time presentat~on was non-significant. A significant 
F ratio was obtained for the time main effect. 
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·TABLE I 
3 x 4 Analysis of Variance of Systolic Blood Pressure 










Legend: A = Noise 













Er = Respective Error Terms for Analysis· 













The Newman-Keuls method was chosen to test the difference between 
all possible pairs of means obta1ned (Winer, 1962). Results of this 
treatment, which may be examined in Table II, indicates that the mean SBP 
scores at basal level are significantly different from the mean scores 
at the five and ten mi:nute measurements. In addition, the mean SBP 
reading at one minute varied significantly from SBP means at the five 
and ten minute measures. No other SBP differences were found to be 
st~tistically significant. A composit·e of mean scores for SBP in no 
noise, music and white noise are displayed in Figure I. Follow-up 
t tests performed on the control group revealed that their SBP varied 
significantly at the established time measures despite their lack of 
exposure to noise stimuli. Examination of raw data may be found in 
Appendix D. 
Diastolic Blood Pressure 
Table III represents the results of a completely randomized 
(3 x 4) Factorial Analysis of Variance for all conditions of DBP. 
Again, the significant F ratio for noise was disregarded because of 
the initial differences found between groups described earlier. The 
interaction between noise and time was non-significant. A non-
significant F ratio was also obtained for the time main effect. A 
I 
composite of mean scores for DBP in no noise, music and white noise 
are displayed in Figure II. 
Heart Rate 
The results of the (3 x 4) Factorial Analysis of Variance for 












Test on Heans Newman Keuls Procedure 
Systolic Blood Pressure 
-
b5 bl bBR 
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.5 2 1.98 
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r = 2 3 r = 2 3 4 
9.95(r,126): 2.80 3.36 
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Composite of Mean Scores for Systolic Blood Pressure 
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3 x 4 Analysis of Variance of Diastolic Blood 










Legend: A = Noise 













Er = Respective Error Terms for Analysis 













Composite of Mean Scores for Diastolic Blood Pressure 


































3 x 4 Analysis of Variance of Heart Rate 










Legend: A = Noise 













Er = Respective Error Terms for Analysis 












ratio for noise was once again disregarded because of the initial 
differences between groups. The interaction between noise and time 
.was also non-significant. A significant F ratio was obtained for 
· the time main effect. 
The results o_f _ th..e Newman-Keuls method to test the difference 
between all possible pairs of means are presented in Table V. These 
results indicated that the mean HR score at basal level is signifi~antly 
different from the mean HR at one minute, five minute and ten minute 
measurements. No other differences were found to be statistically 
significant ragarding this dependent variable. A composite of mean 
scores for HR in no noise, music, and white noise are displayed in 
Figure III. Follow-up t tests performed on the control group revealed 
that their HR varied significantly at the established time measures 
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The analysis of variance used in this study to test the effects 
of various noises on -&BP, DBP and HR revealed significant F ratios for 
all three dependent variables. Close examination of the data revealed 
that basal measures of blood pressure and heart ·rate varied significantly 
between the groups, indicating that the significant F ratios were 
caused by initial group differences rather than by the experimental 
conditions. Although subjects had been selected for group inclusion 
randomly, apparently a bias did occur causing this group difference. 
These results are certainly an indication that a larger sample was 
n~eded to insure less inter-group variability. Due to these initial 
group differences, mean difference scores from baseline readings were 
analyzed to measure the effects of the different types of noise on 
t~ese physiological factors of SBP, DBP and HR. A one-way analysis of 
variance was performed on the difference scores and the results 
revealed that the type of noise was not a significant determinant of 
SBP, DBP or HR change. The initial differences between groups did not 
affect the group scores across time. 
Systolic Blood Pressure 
Measurement -of SBP and DBP were analyzed separately. Although 
there were no significant F values obtained between subjects for the 
noise main effect, a significant F ratio was obtained within subjects 
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for the time main effect. As may be observed in Figure I, SBP generally 
decreased in all three conditions (no noise, white noise and music), 
as a function of time. The significant F value here is partially due 
to the SBP differences for white noise both from base readings to the 
five minute measurement (6 millimeters mercury - mm) and to the ten 
minute measurement (4 mm). The decrease in SBP may be the result of the 
noise stimuli not being intense enough (100 dBA) to create adverse 
effects and the subject simply relaxing over time. It is interesting 
to note that this finding may support earlier work done by Stevens (1967), 
Bartee (1974) and others who have reported an anesthetic effect when 
exposure to white noise occurs. The significant F ratio within subjects 
for the time main effect was further studied with t tests on the control 
group. Results of this probe revealed that the SBP of the control 
group varied significantly at the established time measures despite 
their lack of exposure to noise stimuli. 
It would seem justifiable to conclude that specific types of noise 
do not produce SBP changes at 100 dBA and that significant variations 
of SBP as a function of time are probably the result of normal 
fluctuations of SBP within subjects. 
Diastolic Blood Pressure 
Although no significant F values were'obtained for main effects, 
it may be observed in Figure II, that the greatest increases in DBP 
occurred at the one minute measurements for white noise (4 rom) an~ 
music (2 rom) with no significant changes over the ten minute session. 
Further inspection of Figure II revealed that DBP in no noise decreased 
(3 n~) from the base reading over the ten minute session. It would 
appear that white noise and music had their greatest effects at the one 
minute measurement which might be explained as a function of subject 
adaptation; that is, the initial traumatic effect of the noise is 
adjusted to by the subject and, therefore, systemic changes over a 
longer time are not of the same magnitude as noted at the onset of the 
noise. Such adaptation to noise exposure, according to research on 
normal hearing individuals reported earlier, has not been found. 
However, this adaptation to uoise exposure revealed in this study is 
supported by a recent study on deaf individuals exposed to noise levels 
of 110 dBA (Bartee, 1974). It would appear that SBP and DBP act 
somewhat independently under conditions of white noise and music. 
Heart Rate 
Although there were no significant F values obtained between 
subjects for the noise main effect, a significant F ratio was obtained 
within subjects for time. As can be observed in Figure III, HR 
generally increased in all three conditions as a function of time. The 
significant F ratio here is partially due to HR increases for music 
from base reading to the five minute measurement (5 beats per minute -. . 
bpm) and in the control group where HR elevations of 4 bpm were noted 
from base measurements to the ten minute reading. HR also increased 
in white noise from base reading to the ten minute measurement (2 bpm). 
Follow-up t tests on the control group revealed that HR varied 
significan:tl'y at the established time measures despite the lack of 
exposure to noise stimuli. 
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I. 
It would seem justifiable to conclude that specific types of noise 
do not produce HR changes at 100 dBA, and that significant variations 
of HR across time are probably the result of normal fluctuations of 
HR within subjects. 
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of · interest in th~s study is the fact that increases in HR were 
greater in the no noise condition than during any of the experimental 
conditions. Perhaps the anticipation of these subjects led to such in-
creases. Instructions which were given to each subject (see Appendix A) 
told them to relax and listen and that there would be no pain experienced. 
The reverse psychology concept coupled with being left a~one in a 
dimly lit sound treated booth filled with large speakers and various 
other perhaps ·threatening instrumentation along with having electrodes 
strapped to their fingers may have been more provoking of HR increase 
than the presence of the auditory stimuli. 
Implications for Further Research 
Although the results of this study do not indicate any statistically 
significant findings, it is suggested that if either variables of time 
or intensity of the noise were increased that both blood pressure and 
heart rate may also elevate. Primary consideration should be given to 
those individuals exposed to higher intensities of noise and for longer 
periods of time such as those experienced in industry. Other types 
of noise typical of those found in industry such as steady state complex 
noise or impact noise would be of interest in assessing physiological 
effects upon workers. Of further interest might be a measure of skin 
resistance alterations through the use of a psychogalvanometer and/or 
Palmer sweat instrument resulting in some possible additional physio-
logical changes occurring as a result of noise exposureQ 
Different populations such as older individuals may yield more 
noticeable changes in these physiological measures. Persons having 
sensorineural hearin~ Josses and the presence of loudness recruitment 
would be of particular interest due to their already known sensitivity 
to loud sounds. 
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Sutnmary and Conclusion 
A review of the literature reveals that the increasing levels of 
noise in our environment are affecting large numbers of people both 
physically and psychologically. As many as 17 million Americans are 
exposed to the harmful effects of excessive noise in their daily work 
environment. It has now been concluded that noise causes stress in 
animals including man and that such stress leads to various alterations 
of the body's physiology. It was decided to investigate some physio-
logical effects of noise on normal hearing adults. 
All subjects were seated in a sound treated chamber and exposed 
to 100 dBA of white noise and music in a sound field environment. A 
no noise period was also employed as a control condition. Heart rate 
and blood pressure were measured just prior to each noise exposure 
(base rate) and then again at 1, 5, and 10 minutes after the onset of 
the noise. All subjects were randomly assigned to the experimental 
treatments. These heart rate and blood pressure findings were sub jected 
to analysis of variance. Results of this treatment yielded a non-
significant F ratio for systolic blood pressure, diastolic blood pressure 
and heart rate between subjects. 
Conclusion 
It appears that neither blood pressure nor heart rate were affected 
by high intensity noise et 100 dBA. However, effects of noise should be 
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Greeting. MY name is Mr. Rosell and I am a graduate student at 
F.T.U. This is an experiment to determine the effects of environmental 
sounds. It will take approximately twenty minutes during which time 
I would like for · you to listen and relax. First I would like to ask 
you a few questions and obtain some pertinent information. 
1. Name, age, date. 
2. Phone where you can be reached during the day? 
3. As far as you know, do you have any problems with your 
hearing? 
4. Ha't.Te you previously participated in any experiments dealing 
with noise? 
Pure-Tone Audiometries 
Now I would like to conduct a simple screening test to determine 
if your hearing is good enough for this experiment. Please take a 
seat inside the booth and listen to the following instructions. 
You are going to be listening to some tones which will sound like 
short whistles. Every time you hear the ~histle, you are to press the 
button and release it. This signifies that you have heard the tone. 
The whistles will get very soft in volume, but don't guess. Only 
when you hear the whistle press the button. We will . start with your 
right ear and then your left ear. Do you understand? 
Blood Pressure and Heart Rate Measurements 
I am now going to attach some leads to your finger and a blood 
pressure cuff on your arm. These will help measure some of your body 
35 
APPENDIX C (cont'd) 
functions during the. experiment. For the next ten minutes you will be 
listening to some form of noise or music, and I would like. for you to 
just sit back and relax. Please let me assure you that there will be 
no pain at any time. 
After the experiment is completed we \.;ould appreciate it if you 
would not discuss any information concerning this experiment. Do you 
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